T h e major route for the synthesis of triacylglycerol (TAG) in yeast as well as in all TAG-accumulating organisms has been suggested to occur via the acylation of diacylglycerol (DAG) by acylCoA : diacylglycerol acyltransferase (DAGAT). Genes encoding DAGAT have been identified in both plant and animal tissues. These genes show strong sequence similarities to genes encoding acyl-CoA : cholesterol acyltransferase (ACAT). So far no Saccharomyces cerevisiae DAGAT gene has been published ; however, two ACAT-like genes, AREl and ARE2, are present in the yeast genome. Both these genes have been suggested to be involved in the synthesis of sterol esters. We have now shown that the A R E l gene in yeast also is involved in the synthesis of T A G , whereas the ARE2 gene is more specifically involved in the synthesis of sterol esters.
shown in Figure 2 . At time 0 there was a large amount of ['4C ]glycerol in PtdH (23 nmol) and very little in other complex lipids. Both with and without oleoyl-CoA the label in PtdH rapidly decreased whereas the radioactivity in DAG and T A G increased sequentially. Little difference in the label which accumulated in T A G was observed in the presence or absence of oleoyl-CoA (Figure 2) . T h e experiments reported here have been repeated with other microsomal preparations and using a mixture of oleoyl-and palmitoyl-CoA
(1 : 1) with similar results. In order to assess whether the membranes were capable of net T A G production, microsomes were incubated with snglycerol 3-phosphate and oleoyl-CoA. At regular time intervals the membrane lipids were extracted and the T A G was purified and quantitatively analysed. T h e results (results not given) showed that T A G was being produced at the rate of some 0.5 nmol .min-' 'mg of protein-'.
Discussion
T h e experiments described indicated that the sunflower microsomal membranes could catalyse TAG synthesis and hence contained all the necessary enzymes for the utilization of snglycerol 3-phosphate and acyl-CoA. T h e enzymecatalysed conversion of PtdH to DAG in sunflower microsomes was shown to be Mg2+ dependent and confirmed similar findings for the safflower enzyme [2] . In the presence of EDTA, sn-glycerol 3-phosphate and acyl-CoA the membranes accumulated PtdH. T h e addition of Mg2+ brought about DAG and T A G formation from PtdH. T h e presence of acyl-CoA had little effect on the accumulation of radioactivity in the TAG synthesized from PtdH. T h e results therefore question the involvement of DAGAT as a major contributor to oil assembly in oilseeds and suggest that other reactions, possibly involving diacylglycerol : diacylglycerol transacylase, may be of greater importance. Studies are underway to clarify these findings.
Introduction
Abbreviations used: DAGAT, acyl-CoA: diacylglycerol acyltransferase; ACAT, acyl-CoA: cholesterol acyltransferase: TAG, triacylglycerol. 'To whom comspondence should be addressed (e-mail line@sandager.com). These genes are similar in sequence to genes encoding acyl-CoA : cholesterol acyltransferase (ACAT). T h e mouse D A G A T has 20",, amino acid sequence identity to the mouse ACAT [2] . In the yeast genome there are two ACAT-like genes present, A R E l and AREZ, which have 23 and 2S0,, amino acid sequence identity to the mouse DAGAT, respectively. Disruption of the ARE2 gene reduced the amount of sterol esters produced from added radiolabelled fatty acids to 25 O O , whereas disruption of the A R E l gene did not significantly affect the synthesis of sterol esters [3, 4] . However in a yeast strain where both genes were disrupted the accumulation of sterol esters were almost completely abolished. T h e A R E l and ARE2 genes were therefore suggested to be involved in the synthesis of sterol esters. However, in this paper we present data supporting the involvement of the A R E l gene in the accumulation of triacylglycerol ( T A G ) in Saccharomyes cerevisiae.
Materials and methods
Yeast strains used i n this study were from the W303-1A [ S ] background. An AREl-knockout strain, H1111, with the genotype M A T a arelA-HIS3 ADE2-I can 1-100 lert2-3 t r p l -1 ura.3-I, was generated by crossing the two strains SCY60 ( M A T a arelAHIS.7 ade2-I can 1-100 leu2-.3 t r p l -1 ura.3-I) and SCY61 ( M A T a are2ALEU2 ADEZ-I ran 1-100 his3-l1,l.i t r p l -1 ura.3-1) [3] and dissecting tetrades. As a wild-type strain the SCY62 ( M A T a ADE2-I ran 1-100 his3-11,15 leu2-3 t r p l -1 ura3-I) [3] 
Results and discussion
T h e expression of the A R E l gene in wild-type yeast was analysed by Northern blots with RNA isolated from yeast cells grown in rich medium and harvested at different time points ranging from mid-exponential to late-stationary phases (results not shown). We found that the expression level was generally low but slightly higher in stationary growing cells. T h e lipid content of a mutant yeast strain, in which the A R E l gene was disrupted, was analysed in cells harvested at exponential and stationary growth phases. In cells from the exponential stage the T A G accumulation did not differ in the mutant as compared to the congenic wild-type yeast (Figure 1 A) , whereas the T A G content in the yeast mutant grown to stationary phase was 36 ' ,) less as compared to the 
